Interaction between glucocorticoids and corticotropin releasing hormone (CRH) in the regulation of the pituitary CRH receptor in vivo in the rat.
Acute stress causes biphasic changes in corticotropin releasing hormone (CRH) receptor mRNA expression with an early decrease followed by an increase. However, in the absence of glucocorticoids in adrenalectomized rats, stress results in prolonged CRH receptor (CRH-R) mRNA loss, suggesting that interactions between glucocorticoids and hypothalamic factors are critical for regulation of CRH receptor mRNA. To address this question, CRH binding, type-1 CRH-R mRNA, POMC mRNA and POMC hnRNA expression were measured by binding autoradiography and in situ hybridization in pituitaries from intact and adrenalectomized rats. CRH-R mRNA decreased by 59% 5 h after injection of corticosterone (10 mg s.c.) and returned to basal levels by 18 h, a time when plasma corticosterone concentrations were still elevated, and CRH binding and POMC hnRNA were significantly reduced. Elevations in plasma corticosterone in the range of acute stress by injection of 2 mg s.c. caused CRH-R mRNA expression to return to near basal values by 6 h, after a 52% and 39% decrease at 2 h and 4 h. More transient changes were seen after a single injection of CRH (1 microg), with a 44% decrease in CRH-R mRNA and a 175% increase in POMC hnRNA by 2 h, returning to basal values by 4 h. The transient effect of CRH was not due to clearance of CRH from the circulation or receptor desensitization since CRH receptor mRNA expression also recovered after injection of a higher dose (10 microg) or repeated injections of CRH which caused sustained increases in plasma CRH and pituitary POMC hnRNA levels. CRH injection in adrenalectomized rats decreased CRH-R mRNA for up to 6 h, suggesting that glucocorticoids are permissive for the recovery of CRH-R mRNA. Supporting this hypothesis, simultaneous injection of corticosterone and CRH restored CRH-R mRNA expression by 4 h, and increased CRH binding 4 h and 6 h after injection. The data show that interaction between CRH and glucocorticoids counteracts individual inhibitory effects of these regulators alone, and that such effects are likely to contribute to the regulatory pattern of pituitary CRH receptors during acute stress.